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Genetic Relationship Analysis of 148 Maize Inbred Lines

Based on SSR Molecular Markers
LI Qing—feng, REN Xue—-jiao, XU Ying, YE Chun—-wang, WANG Rui-xin, ZHANG Miao,
CI Jia=bin, JIANG Liang—yu, YANG Wei—guang
(Jilin Agricultural University, Changchun 130118, China)
Abstract: Forty core SSR markers were used to explore the genetic diversity and genetic relationship of 148

maize inbred lines. The results indicated that, a total of 136 allelic variations were detected across the 148 maize in-

bred lines using the 40 core SSR markers, with each marker exhibiting 2 to 6 alleles and an average of 3.4 alleles.
The effective number of alleles(Ne) was 1.232 3 to 5.005 0, with an average of 2.393 9. The gene diversity ranged
from 0.188 5 to 0.800 2, with an average of 0.525 2. The polymorphic information content(PIC) of SSR markers was
between 0.178 1 and 0.770 5, with an average of 0.461 7. By UPGMA cluster analysis method, 148 maize inbred

lines were divided into 6 major groups, which were named Reid, Luda Red Cob, PB, Lancaster, Sipingtou, and un-

certain group. The division of populations largely aligned with the 5 principal groups of Reid, Luda Red Cob, PB,

Lancaster, and Sipingtou, reflecting a fundamental agreement with the genealogy.
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Table 1 Tested inbred line
¥ 5 ok ¥ 5 ok ¥ 5 ok ¥ 5 K
Number Inbred line Number Inbred line Number Inbred line Number Inbred line

1 A5 R EH 38 TCBO1 75 B73 112 J1018-4¢

2 LACIN R ) 39 1656 76 1L121 113 CF188

3 A5 RT3 40 KWCBI 77 1L122 114 WC009

4 ISRk 4 41 KWMM31 78 F 58 115 11259

5 AR5 IR ELS 42 1171 79 1239 116 P138

6 A5 %L6 43 1172 80 J1255 117 X178

7 NS IRERL T 44 1173 81 PH6WC 118 PINE|

8 AR5 R RS 45 1L74 82 11590 119 DS-4

9 AR5 RELY 46 1L75 83 1595 120 3318
10 AhB1EEE10 47 177 84 11598 121 3319
11 666 48 1L78 85 11072 122 #:7922
12 112 49 XL21 86 PHJEV 123 137
13 24 50 D1798Z 87 A311 124 E28
14 E7-G 51 HCL645 88 11207 125 H21
15 @787 52 R19227 89 J1146 126 #C
16 1L6 53 1183 90 PH2VK 127 478
17 B 7-2 54 G46757 91 PHO9B 128 451
18 798-1 55 F0147Z 92 PHICPS 129 8902
19 % 92-8 56 KWS49 93 PH2GAA 130 A 92-67
20 A87 57 KW5G321 94 1L185 131 107
21 1L13 58 6F576 95 LPMD72 132 52106
22 L4 59 11.92 96 HRK110 133 4F1
23 715917 60 1193 97 HM12111 134 134
24 K10 61 11791 98 V203 135 111773
25 PHPMO 62 KWIF576 99 521 136 Fe94
26 PH5AD 63 11.96 100 11193 137 DS-26
27 Mol7 64 R11012 101 PU-144 138 7963
28 PH2P8 65 RO102 102 1L195 139 DH14
29 1324 66 M5972 103 J1371 140 E006
30 4CV-P 67 11828 104 :0322 141 S5
31 B12 68 1L113 105 W22-1 142 AR5 R R 12
32 J1585 69 211533 106 PH207 143 AR5 IREF13
33 11630 70 70818 107 11202 144 A5 IR K14
34 11633 71 F+3140 108 RPO6 145 ShBI 815
35 M1632 72 113336 109 RP86 146 A5 R R 16
36 J1825 73 11118 110 S122 147 J1340
37 654-25 74 11119 111 11018 148 11898
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Bop et b WAV RIS TE H S EERERL E AR
K FH TIANGEN 755 %0AH ) 56 PR 41 DNA $2 Bt 7] &
DP350 # B3 K 2 DNA, F| H IMPLEN NanoPhotom-
eter—N60 Ui 736 EEE TR DNA K S e BERG BE 22
20 ng/pL, HFE-20°CYKFE T RAE 8 H o
122 PCR¥ 3

20 pL PCR & I 1 % : B DNA 1 L. dNTP
0.2 wL.10xTaq buffer 2 wL.Taq DNA B4 H#0.3 WL,
ER G145 0.5 WL ddH,0 15.5 pl.

PCR ¥ 3§ 2 )% : 95CHAZ P 5 min; 94°C A% 7%
45 s,60°CiE & 30 s, 72°CHEAH 80 s, il 47 30 N1
A5 72°CHEAH 10 min, §734 74 T 4 CORAFFRE R
1.2.3  J8 7 M B e B AR W, ok

et FHAR 1 5 N M IR BB IS HL UK (7 %) o B IAE
fLINAS pL PCR ™), ZEH I3 30 W T HLIK K2
1.5 he HLUKZE R G, &M HZE 1K sk, 76 0.1%
AgNO, Z& {35 H R 10 min, Y2 €0 )5 D sg F 7K gk
1R, 76 5 P 0 52 2 4T o Ak o BRUHE S
IRV, 78 T SR FL k& SR A T B R e TR
HEAH
1.2.4 FERIT M

SIEM RIER R A b, 3 I W A id
H AR IIEN 0, 8R0S 9 ST R A
Bl , 857 0/1 J5FE . FNTSYS—pe2.1 %4 DICE £
Bk AL AL R, RIS G B B A 1, LAE AN

RV 112 (UPGMA) HEA T 528 73 A AL AR IR SR 26
K, IF AT AR BRI AT, 2l — 4k | = 4Eas Al R 2K
Kl . K H Popgene32 BT AA RS HEH £, Al
JH PowerMarkerV3.25 T3 55 JE K 4l 2 815 B
1 PIC (poly morphism information content){H 13
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SSRIRIEHIZ M
40 %% 0> SSRARICTE 148 1y Bkl bk iy o
136 S5 FE PR, R R H 1% 25437 32 AN 85
H 2~ 64 RS | PRI 3.4 4 AR LA
R 2 09 51 ) & ume2105k3 . umel1705wl | bn-
15249k2 . umc2084w2 , Kt 6 4~ 55 40 KL K] 5 45437 Kk
AR D B 51 4 2 bnlgd39wl | umce2007y4 , bn-
151940k 7. phi072k4 ume1125y3 bnlg240k 1, phi065k9.
umec1492y13 . umc1999y3 . ume1231k4 , FAG 0 H 2 4
SR AREF AR EI(Ne) Ry 1.232 3 ~5.005 0,
SE1412.393 9, A R FE DRI B = ) ume 1705w
A REF O HE P EURAR 4 phi041y6, K Z AR
Bk 0.188 5~ 0.800 2, F-14 49 0.525 2, H[H L AL

& B = 1 S ume 1705w 5 JE R 2 REVETE B AR 1Y)
JEphi041y6., ZAME(E B & & PIC AR E7E0.178 ~
0.771, FH 2B MHEE B & ik 0461, Z8MAE B & it
KA & ume 1705wl ; 2505 B & R /iy
S YJE phi041y6, 75 40 X551, A 18 X5 5| 411
PIC>0.5,22 %5 [# P1C<0.5(% 2).
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Table 2 Summary of genetic diversity of 40 SSRs markers detected in 148 maize inbred lines

B oid G720 Hefafhk SEALHEA B SR ZREIE . ARG ZSME R A
Marker Primer Bin. Allele No. Gene diversity Effective number PIC
of alleles
P1 bnlgd39w1 1.03 2 0.368 2 1.5827 0.300 4
P2 umc1335y5 1.06 3 0.398 1 1.661 4 0.363 6
P3 umc2007y4 2.04 2 0.2392 1.3144 0.2106
P4 bnlg1940k7 2.08 2 0.398 8 1.663 2 0.3192
P5 umc2105k3 3.00 [§ 0.7820 45864 0.7477
P6 phi053k2 3.05 4 0.651 6 2.8705 0.5809
P7 phi072k4 4.01 2 0.277 8 1.384 6 0.2392
P8 bnlg2291k4 4.06 3 0.608 5 2.5540 0.5253
P9 umc1705wl 5.03 6 0.800 2 5.0050 0.770 5
P10 bnlg2305k4 5.07 5 0.736 3 3.7921 0.690 0
P11 bnlg161k8 6.00 5 0.744 8 39182 0.706 4
P12 bnlg1702k1 6.05 3 0.629 2 2.6970 0.5573
P13 umc1545y2 7.00 4 0.5294 21251 0.457 5
P14 umc1125y3 7.04 2 0.473 6 1.899 7 0.3615
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ZER2 Continued 2
Br g ElE/E2S et fi SEALHEA B SER SRR ARG SRR A
Marker Primer Bin. Allele No. Gene diversity Effective number PIC
of alleles
P15 bnlg240k1 8.06 2 0.383 4 1.6217 0.3099
P16 phi080k15 8.08 3 0.520 7 2.086 2 04525
P17 phi065k9 9.03 2 0.436 5 1.7747 0.3412
P18 umc1492y13 9.04 2 0.500 0 2.000 0 0.3750
P19 umc1432y6 10.02 4 0.3155 1.461 0 0.286 9
P20 umc1506k12 10.05 3 0.4222 1.730 8 0.3807
P21 umec1147y4 1.07 3 0.289 8 1.408 0 0.2550
P22 bnlgl671y17 1.10 4 0.728 5 3.683 8 0.680 1
P23 phi96100y1 2.00 4 0.637 1 27552 0.565 6
P24 ume1536k9 2.07 3 0.647 4 2.8362 0.574 1
P25 bnlg1520K1 2.09 3 0.5899 24385 0.504 1
P26 umc1489y3 3.07 3 0.268 5 1.367 0 0.240 6
P27 bnlgd90y4 4.04 3 0.666 6 2.999 4 0.5925
P28 umc1999y3 4.09 2 0.495 4 1.981 8 0.3727
P29 umc2115k3 5.02 4 0.644 8 2.8152 0.5830
P30 umc1429y7 5.03 3 0.5509 2.2266 0.456 8
P31 bnlg249k2 6.01 6 0.649 0 2.8489 0.5850
P32 phi299852y2 6.07 4 0.600 5 2.5028 0.542 6
P33 umc2160k3 7.01 4 0.663 7 29736 0.601 1
P34 umc1936k4 7.03 3 0.3872 1.631 8 0.3305
P35 bnlg2235y5 8.02 4 0.368 6 1.5839 0.3122
P36 phi233376y1 8.09 3 0.5419 2.1829 0.4820
P37 umc2084w2 9.01 6 0.7372 3.804 6 0.693 9
P38 umc1231k4 9.05 2 0.500 0 1.999 8 0.3750
P39 phi041y6 10.00 3 0.188 5 1.2323 0.178 1
P40 umc2163w3 10.04 4 0.637 2 2.756 0 0.566 2
Mean - - 3. 0.5252 2.3939 0.4617
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LEHRZR, WEVESLBE, X P 170y AR, e o S NIERE, a2t 20y A S R, 5 A
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Fig.1 Distribution of genetic similarity coefficients among 148 maize inbred lines
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Fig.3 2D principal coordinate analysis(PCoA) of 148 maize inbred lines
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